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Abstract 
Background: In Cambodia, behaviour change communication (BCC) represents an integral component of malaria 
efforts aimed at fighting artemisinin resistant parasites and achieving elimination. The multi‑pronged BCC interven‑
tions include interpersonal communication through village health volunteers (VHVs) and village malaria workers 
(VMWs), broadcasting malaria prevention, diagnosis and treatment messages via TV, radio and mobile broadcasting 
units (MBUs), distributing information education and communication (IEC) materials and introducing mobile malaria 
workers (MMWs) in endemic villages.
Methods: This was a cross sectional household survey using a stratified multi‑stage cluster sampling approach, 
conducted in December 2012. A stratified multi‑stage cluster sampling approach was used; 30 villages were selected 
(15 in each stratum) and a total of 774 households were interviewed. This survey aimed to assess the potential added 
effect of ‘intense’ BCC interventions in three Western provinces. Conducted 2 years after start of these efforts, ‘non‑
intense’ BCC (niBBC) interventions (e.g., radio or TV) were compared to “intense” BCC (iBBC) implemented through a 
set of interpersonal communication strategies such as VMWs, VHVs, mobile broadcasting units and listener viewer 
clubs.
Results: In both groups, the knowledge of the mode of malaria transmission was high (96.9 vs 97.2 %; p = 0.83), as 
well as of fever as a symptom (91.5 vs 93.5 %; p = 0.38). Knowledge of local risk factors, such as staying in the forest 
(39.7 vs 30.7 %; p = 0.17) or the farm (7.1 vs 5.1 %; p = 0.40) was low in both groups. Few respondents in either group 
knew that they must get tested if they suspected malaria (0.3 vs 0.1; p = 0.69). However, iBBC increased the discus‑
sions about malaria in the family (51.7 vs 35.8 %; p = 0.002) and reported prompt access to treatment in case of fever 
(77.1 vs 59.4 %; p < 0.01).
Conclusion: The use of iBCC supported positive improvements in both attitudes and behaviours among the 
population with regard to malaria compared to mass media (niBCC) only. The significantly increase in people seeking 
treatment for fever in iBCC villages supports Objective Five of the Strategic Plan in the Cambodia Malaria Elimina‑
tion Action Framework (2016–2020). Therefore, this study provides evidence for the planning and implementation of 
future BCC interventions to achieve the elimination of artemisinin resistant Plasmodium falciparum malaria.
Keywords: Behaviour change communication strategy, Interpersonal communication, Artemisinin resistance, Malaria 
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Background
What is behaviour change communication?
Behaviour change communication (BCC) is widely recog-
nized as one of the main health promotion strategies [1, 
2]. It is an interactive process of working with individuals 
and communities to develop communication strategies 
to promote positive behaviours as well as create a sup-
portive environment to enable them to adopt and sustain 
positive behaviours [3]. The primary objectives of BCC 
in public health programmes [1], are to modify lifestyles 
which risk individual well-being, and to achieve health-
improvements and environmental change [4]. Amongst 
the available BCC strategies to induce voluntary behav-
iour change, without economic or legal intervention, 
there are currently two options: interpersonal and mass 
communication [4, 5]. The most commonly accepted 
method is interpersonal communication through face-
to-face education, either in individual or small group ses-
sions, group teaching, and other techniques designed to 
influence the behaviour of participants [5–7].
Evaluations of behaviour change communication
Human behaviours with relation to malaria are dynamic, 
they change in response to new policies, interventions 
and messages [8, 9]. To promote new malaria interven-
tions and to keep the audience engaged in the BCC mes-
sages delivered evaluation research is urgently needed [9, 
10]. Most evaluations conducted on BCC interventions 
have been primarily focused on the areas of family plan-
ning and HIV [9, 11–16]. Periodic national cross-sec-
tional household surveys can provide the much-needed 
data on determinants of malaria behaviours, track the 
impact of BCC efforts, solidify and inform the evidence 
base, and allow us to adapt efforts to respond to a shift-
ing malaria setting [9]. Swaziland is an example on how 
yearly knowledge, attitudes and practices (KAP) studies 
are helping to track progress, monitor the contribution of 
different communication channels, and focus communi-
cation activities on the most at-risk groups [17].
Artemisinin resistance in Cambodia
In Cambodia, the control and elimination of malaria has 
garnered increased attention since the detection of arte-
misinin resistance in Pailin Province on the Thai bor-
der, in 2009 [18]. Today, the recommended anti-malarial 
treatment still relies on artemisinin and its derivatives 
[19, 20], which according to recent evidence is not only 
losing its effectiveness but the efficacy of the partner drug 
is also failing [21–23]. This geographic area has histori-
cally been the source of resistance to other anti-malarial 
drugs and if artemisinin resistance were also to spread 
globally, it would be a major threat to malaria control and 
elimination efforts worldwide [24, 25].
Behavioural barriers to malaria control are well-docu-
mented [26]: inconsistent or non-use of mosquito nets; 
delays in seeking effective treatment; and the inappropri-
ate communication when distributing intermittent pre-
ventive therapy [27–36]. Integrating BCC components to 
key malaria interventions can help individuals and com-
munities overcome these barriers [8, 9]. Different factors 
have contributed to the emergence of drug resistance on 
the Thailand–Cambodia border such as natural selection, 
substandard drugs, artemisinin monotherapies, lack of 
compliance to treatment course, and poor health-seeking 
behaviours [37, 38]. It has been well documented that 
anti-malarial drug use in western Cambodia has been 
irregular in terms of prescription practices of providers 
from the formal and informal sectors, as well as patient 
adherence to national treatment guidelines [37].
Any delay in receiving diagnosis and treatment, what-
soever the cause (i.e., poor acceptability of services, 
mobility of infected persons, or inadequate surveillance 
and response to outbreaks) can contribute to the devel-
opment and spread of drug resistant malaria parasites 
[39–41]. Therefore, it is crucial to understand people’s 
knowledge of, attitudes towards and practices in malaria 
prevention, diagnosis and health-seeking behaviours to 
develop tailored BCC strategies for different population 
subgroups to support their use of preventive and control 
measures and thereby contribute towards the interrup-
tion of the spread of resistant parasite.
Knowledge, attitudes and practices of Cambodian 
households
Research and large scale evaluations show that the popu-
lation residing in western Cambodia have a high level 
of knowledge of malaria and key aspects of its preven-
tion but this does not always translate into preventive 
malaria practices [42]. For example, after intense and 
costly efforts to distribute insecticide-treated nets (ITN), 
only 40–60 % of the population reported sleeping under 
an ITN in areas with evidence of delayed response to 
artemisinin-based therapies or at risk of the spread of 
resistant parasite [42]. This gap between high levels of 
knowledge but lower levels of practice is often referred 
as the knowledge-practices (KP) gap [43]. Providing the 
right information to the population is rarely sufficient 
to bring about a sustained change in behaviour [44–46] 
and impacting on malaria transmission. However, the 
intensification of malaria control interventions aiming to 
contain the spread of resistant parasite also provides an 
enabling environment, with an increased availability of 
services and commodities in households such as insecti-
cide treated bed nets. Therefore, the timing was right for 
the intensification of BCC efforts, to support the change 
in behaviour to achieve the elimination objective.
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The BCC strategy in the target areas
Well-conducted planning must inform BCC interven-
tions so that messages are targeted to key audiences, 
activities are founded on behavioural theories and forma-
tive research [1, 3, 9, 46]. As countries progress towards 
eliminating malaria, BCC strategies will need to be 
updated and adapted as transmission dynamics change 
and perception of risk is reduced [9]. The National Stra-
tegic Plan (NSP) for malaria elimination in Cambodia, 
defines the objective of the BCC strategy as “to ensure 
universal community awareness and behaviour change 
among the population at risk and support the contain-
ment of artemisinin resistant parasites and eliminate all 
forms of malaria through comprehensive BCC, commu-
nity mobilization, and advocacy”. A range of BCC activi-
ties has been implemented by the National Programme 
from 2009 to the present. The BCC strategy represented 
an integral component of the containment project aim-
ing at increasing awareness and improve health-seeking 
behaviours of communities to fight artemisinin resistant 
parasite [47].
In Cambodia, village malaria workers (VMWs) were 
first introduced in June 2001 as part of an ITN trial con-
ducted by the National Centre for Parasitology, Entomol-
ogy and Malaria Control (CNM) in Ratanakiri Province 
[48]. Between 2004 and 2005, the VMW scheme was 
rolled-out to cover 300 villages. Since then, three dif-
ferent approaches were tested and although a detailed 
comparison of feasibility and efficiency within the three 
intervention groups was never fully assessed. Findings 
indicated that it was feasible for these ‘expanded VMWs’ 
(eVMWs) to treat all three illnesses given proper train-
ing. Small, established rural communities in Cambodia 
also have a strong tradition of community participation 
[49]. This likely contributed to the reported success of 
the VMW project in Cambodia. The VMW project was 
launched in 2004 as a vertical national programme-led 
scheme that allowed essential supplies to bypass the 
delays and other problems inherent in the health system 
(Fig. 1).
With rising concern about the spread of drug resist-
ance, a strategy of ‘intense-BCC’ activities was imple-
mented by different organisations working in areas 
identified for “malaria containment”. These activities 
included new BCC messages about prevention, treat-
ment and diagnosis, and correct malaria drug use via TV, 
radio and mobile broadcasting units (MBU), as well as 
the distribution of IEC material and a new focus on inter-
personal communication (IPC) provided through a new 
cadre of community based volunteer—mobile malaria 
workers (MMW) in selected villages distributed along 
three provinces (Battambang, Kampong Speu and Pailin) 
[50]. The MMWs, introduced in 2009 building upon the 
VMW experiences in Cambodia are the backbone of all 
malaria interventions among MMPs.
Purpose of this study
The aim of this assessment was to evaluate the outcomes 
and health promotion impact of BCC interventions 
after the first 2  years of implementation (2010–2012). 
The study objective was to assess knowledge, attitudes 
and practices of the population at-risk for malaria, 
between villages receiving ‘intense’ BCC interventions 
(iBCC) compared to villages receiving ‘non-intense’ BCC 
(niBCC) interventions. The hypothesis was that people 
living in villages targeted with iBCC interventions had 
higher knowledge levels and more likely to adopt the 
desired attitudes and practices towards malaria preven-
tion and treatment compared to people living in villages 
only receiving niBCC messages.
Methods
Description of the intervention
“Intense” BCC intervention villages refer in this context 
to those villages that received direct community based 
BCC interventions in the form of interpersonal com-
munication through VHVs, Mobile Broadcasting Units 
and listener viewer clubs (Table  1). “Non intense” BCC 
intervention villages include those villages which did not 
benefit from community based BCC activities but per-
haps radio and/or television. These villages were used as 
comparison group to assess the impact of “intense” BCC 
on people behaviour. In intense villages, each VMW/
MMW was monitored more closely, encouraged to do 
more active outreached and had more frequent training 
sessions.
Each non-governmental organization (NGO) imple-
mented activities in line with its expertise as follows 
(Additional file 1):
(i) NGO 1 and 2 disseminated media products for 
broadcasting on radio and television and for community 
use targeting segmented population. One of these NGOs’ 
media products were broadcasted in target provinces as 
well as through Mobile Broadcasting Units and listener 
and viewer clubs (LVCs) in 30 target villages in two prov-
inces (Pailin and Battambang).
(ii) NGO 3 worked with village health volunteers in 
Kampong Speu province to encourage preventive and 
positive health seeking behaviour in communities, build 
the capacity of health centre staff and improve the utilisa-
tion of the public health system for malaria diagnosis and 
treatment.
(iii) NGO 4 worked with VMWs and MMWs with a 
focus on continuing containment strategies in Pailin 
province as well as encouraging preventive and positive 
health-seeking behaviour in communities.
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Study design
This was a cross sectional household survey using a 
stratified multi-stage cluster sampling approach, where 
a “cluster” was defined as a “village”. The strata were 
defined according to “intense” or “non-intense” BCC 
interventions provided in the cluster. Each stratum was 
considered a survey domain from which 15 clusters were 
sampled, using probability proportionate to size method. 
In the second stage, household sampling was conducted 
using simple random sampling. All households were eli-
gible for selection; a village list of households was used to 
randomly select an equal number of households in each 
cluster.
Sample size
To calculate the sample size required, it was assumed 
that approximately 70 % of people living in the ‘intense’ 
targeted villages (intervention) would use an ITN (main 
outcome of interest was behaviour) compared to 50  % 
in the ‘non-intense’ targeted (control) villages. Assum-
ing a precision of 0.05 and a design effect of two, a total 
of 178 households (HHs) was required in each stratum 
(N = 356). This meant that the sample size would, there-
fore, be sufficiently powered to detect a difference of at 
least 50–70 % between ‘intense’ (intervention) and ‘non-
intense’ (control) BCC activities accordingly. However, in 
order to account for a potential 10 % refusal rate and to 
increase the power of the study to assess potential impact 
of single indicators between strata, the total sample size 
was increased to 390 households per cluster.
Data collection
Interviewers were carefully selected so that they were cul-
turally and socially acceptable. They had good working 
knowledge of Khmer language and previous experience in 
conducting household surveys. A 1-week training work-
shop including pilot-interviews was held prior to the field 
work. A detailed interview guide with the standard oper-
ating procedures was prepared to support the field team 
while conducting the interviews. The guide provided key 
ideas to interviewers on the conduct of interview and pro-
cedures to be followed by each team member.
Local authorities and community leaders were 
informed of the study once their cluster had been 
Fig. 1 Location of the sampled iBCC and niBCC villages
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sampled. This included explanations about the purpose 
and expected time of the survey.
The female head of household was designated the pri-
mary respondent for this study. If no female respondent 
was available at the household after the third visit, a male 
respondent (>18  years old) was interviewed which hap-
pened much more in non-intense villages.
In total six teams were deployed for this assessment. 
Each team was allocated to one province and consisted 
of four people (one supervisor and three interview-
ers) accompanied with local workers (the village health 
worker and local authority) to assist in identifying the 
families to be interviewed. Each team had a supervisor 
who reported daily to the assessment coordinator.
Data management and analysis
All information collected was double entered using a 
Microsoft Access 2010® database purposively developed 
for this study. Both datasets were compared and any dis-
crepant record was verified from the original question-
naires. Once this first stage of cleaning was finished, the 
data set was transferred to Stata version 10.1 (StataCorp 
LP, College Station, TX, USA) for further consistency 
checks and preparation for analysis. Final analysis con-
sisted of basic frequencies and simple proportions and 
the McNemar test for significance was calculated, com-
paring the outcome indicators between sampling strata. 
All analysis accounted for sampling weights and any 
potential clustering effect using the “svyset” survey fam-
ily command in Stata. In this paper, differences with a p 
value less than 0.05 will only be referred as significant.
Ethical considerations
This assessment received ethical approval from the Cam-
bodian National Ethics Committee for Health Research 
(NEHCR) in October 2012. Prior to each interview, the 
interviewer read the information sheet and consent form. 
Written informed consent was taken. This consent form 
contained information on the objectives of the survey, 
the risks, benefits and freedom of the participation, as 
well as information on confidentiality plus interviewee 
rights.
Results
Description of the sample
Household respondents were similar across stratum in 
terms of average age (40.9 vs 40.3  years), radio owner-
ship (31.2 vs 30.3  %), marital status with most of them 
being married (83.3 vs 84.5  %) and ethnicity with the 
vast majority of them being Khmer (98.6 vs 100  %). In 
both strata, more than half of households had any mem-
ber that travelled away from home and stayed overnight 
within the past 6 months (53.2 vs 52.8 %), indicating that 
this population is highly mobile. However, the two groups 
differed for some demographic and key social indicators. 
In iBCC villages, respondents were more likely to be 
female (73.8 %) while in niBCC villages respondent’s gen-
der was more balanced (59.9 % females vs 40.1 % males) 
and this difference was statistically significant (p < 0.003). 
In intense BCC villages, the ownership of television was 
higher (55.0 vs 40.5 %) and there were slightly more farm-
ers (82.1 vs 78.6 %) and fewer agricultural labourers (2.2 
vs 6.4 %) (Table 2). Also, the level of education was low, 
with more respondents who had never attended school 
in intense BCC villages (23.6 vs 19.4 %). It is also worth 
noting that the Province also significantly differed across 
strata (p < 0.0001), but this was expected considering the 
study design.
Level of knowledge
Overall, the knowledge of malaria signs was high with 
more than 85  % in each stratum citing both fever and 
chill (Table  3). More than 95  % of respondents in both 
groups knew that malaria was transmitted by mosquito. 
The levels of understanding of risk factors such as stay-
ing in the forest or on the farm was lower in general but 
tended to be higher amongst intense BCC villages than 
non-intense villages (39.7 vs 30.7  %) and (7.1 vs 5.1  %) 
respectively. More than 80  % of respondents in both 
areas knew that using an ITN can prevent malaria. In the 
intense BCC area, people were more likely to answer that 
the avoidance of mosquitoes (69.3 vs 58.4 %) and staying 
out of the forest (17.3 vs 12.7 %) are effective measures to 
avoid malaria.
If malaria was suspected respondents typically 
described staying at home and waiting for the fever to go 
away, seeking advice from VMW and seeking advice from 
a public health facility. Fewer than 0.5 % of respondents 
in both groups stated that they would seek to confirm 
the diagnosis by a malaria test. Knowledge of appropri-
ate source for test and treatment was over 85 % in each 
stratum. Although the level of knowledge of the correct 
treatment duration (3  days) was similar across group, 
respondents in intense BCC villages were more likely to 
incorrectly answer “more than 3 days” (16.6 vs 8.8 %) but 
fewer of them did not know about the treatment duration 
(24.4 vs 33.1 %). Lastly, there were a higher proportion of 
respondents who had ever heard of drug resistant malaria 
in intense BCC villages (63.9 vs 54.6 %). However, none 
of these differences was statistically significant at the 5 % 
level (Table 3).
Home practices and behaviours
The survey sought information on actual preventive 
behaviours and their attitudes towards these (Table  4). 
More respondents in the intense BCC villages stated that 
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they had previously discussed malaria with another per-
son (this could include the VMW or MMW as well) (51.7 
vs 35.8 %) and this difference was statistically significant 
(p = 0.02). Substantially more households in the niBCC 
villages stated that they owned at least one ITN (94.6 vs 
55.8 %; p < 0.01). Among those households who reported 
owning one or more ITN, the majority of respond-
ents stated that all people in their household had used 
an ITN the previous night. ITN use was slightly higher 
in the niBCC villages (90.9 vs 84.5  %). This relationship 
varied when asked about regularity of use in the past 
week, where more of households in intense BCC group 
Table 2 Characteristics of the household respondents
*Significant at the 0.05 probability level
**Significant at the 0.01 probability level
***Significant at the 0.001 probability level
Background characteristic iBCC
N = 387
n (%)
niBCC
N = 387
n (%)
Total
N = 774
n (%)
Mc Nemar p value
Average age in years mean (range) 40.9 (12–77) 40.3 (14–80) 40.3 (12–80) 0.05*
Sex
 Male 104 (26.2) 146 (40.1) 250 (39.0) 0.003**
 Female 283 (73.8) 241 (59.9) 524 (61.0)
Ethnic group
 Khmer 382 (98.6) 387 (100) 769 (99.9) 0.0001***
 Cham 4 (1.1) 0 (–) 4 (0.1)
 Vietnamese 1 (0.3) 0 (–) 1 (0.0)
Live in a house that owns
 a radio 122 (31.2) 118 (30.3) 240 (30.3) 0.87
 a television 209 (55.0) 152 (40.5) 361 (41.6) 0.10
Province
 Battambang 52 (4.8) 232 (79.1) 284 (73.3) 0.0001***
 Pailin 156 (40.8) 26 (1.9) 182 (5.0)
 Kampong Speu 179 (54.3) 129 (19.0) 308 (21.8)
Anyone from household travelled in past 6 months 209 (53.9) 206 (52.8) 415 (52.9) 0.80
Marital status
 Single‑never married 14 (3.9) 18 (5.4) 32 (5.3) 0.11
 Married 312 (83.3) 333 (84.5) 654 (84.4)
 Widowed 44 (10.8) 35 (9.8) 79 (9.9)
 Divorced/separated 7 (1.9) 1 (0.3) 8 (0.5)
 Married but not living together 1 (0.1) 0 (–) 1 (0.0)
Occupation
 Agricultural labourer 8 (2.2) 20 (6.4) 28 (6.1) 0.73
 Seller 26 (7.3) 23 (6.3) 49 (6.4)
 Fisherman 0 (–) 1 (0.1) 1 (0.1)
 Forestry worker (logging) 0 (–) 3 (1.0) 3 (0.9)
 Farmer 324 (82.1) 311 (78.6) 635 (78.9)
 Housewife 12 (3.3) 15 (4.1) 27 (4.0)
 Government staff 8 (2.4) 5 (1.2) 13 (1.3)
 Other 9 (2.6) 9 (2.2) 18 (2.3)
Level of education
 Never attended school 92 (23.6) 85 (19.4) 177 (19.7) 0.19
 1–3 years 99 (25.4) 105 (28.4) 204 (28.2)
 3 years or more 192 (49.8) 194 (51.4) 386 (51.3)
 University level 3 (0.9) 3 (0.8) 6 (0.8)
 Don’t know 1 (0.3) 0 (–) 1 (0.0)
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reported frequent use of the ITN (93.0 vs 91.7  %). Nei-
ther of these relationships was statistically significant at 
the 5 % level.
Health seeking behaviour of reported fever cases
There were higher levels of fever in the past 1  month 
reported from the households in iBCC villages (31.4 vs 
26.0 %). The majority of these fever cases were reported 
to have sought advice or treatment and the proportion 
was similar across group (94.1 vs 93.8 %) (Table 5). How-
ever, more respondents in the iBCC villages reported 
that health care was sought promptly, within 24 h of the 
onset of symptoms (77.1 vs 59.4  %). However, no more 
than half of these households reported having had a test 
for malaria usually reported as a rapid diagnostic test 
(RDT) but diagnosis confirmation was more common 
in the niBCC villages (50.5 vs 40.8 %). The test positivity 
rate was 27.9 and 24.5 % in intense and niBCC villages, 
respectively.
Discussion
This study shows that use of iBCC supported positive 
improvements in both attitudes and behaviours among 
the population with regard to malaria compared to mass 
media (niBCC) only.
Impact of intense BCC on knowledge level
These results show an overall high level of general knowl-
edge on transmission mode, signs and symptoms and the 
use of ITNs as prevention tool in the two groups. There 
was no difference between the groups. However, iBCC 
messaging proved effective at raising knowledge about 
more subtle messages such as local risk factors such as 
the forest or the farm, or the phenomenon of malaria 
Table 3 Comparison of household respondent’s knowledge of malaria
a Appropriate source = VMW/VHV, health centre/FDH, referral hospital or farm owner
Indicator iBCC
N = 387
niBCC
N = 387
Mc Nemar
p value
% 95 % CI % 95 % CI
Sign knowledge
 Fever 91.5 87.4–94.4 93.5 89.8–96.0 0.38
 Chill 89.7 85.4–92.8 89.3 83.9–93.1 0.90
 Know fever + chill 85.8 80.7–89.7 87.5 82.1–91.5 0.59
Transmission knowledge
 Malaria transmitted by mosquito 96.9 94.4–98.4 97.2 94.6–98.6 0.83
 Staying/sleeping in forest 39.7 29.5–50.8 30.7 23.7–38.7 0.17
 Staying sleeping in farm 7.1 4.0–12.3 5.1 2.8–9.0 0.40
Prevention knowledge
 Avoid mosquito bite 69.3 61.4–76.2 58.4 48.1–68.1 0.08
 Sleep under an ITN 80.4 73.6–85.8 84.8 80.1–88.6 0.23
 Stay out of forest 17.3 12.3–23.6 12.7 8.9–17.7 0.19
Reaction in case of malaria suspicion
 Stay home and wait for fever to go away 34.9 19.1–54.9 34.8 21.0–51.7 0.99
 Seek advice from VMW/VMW 62.9 52.8–72.1 65.2 53.1–75.6 0.76
 Seek advice from public health facility 15.5 8.1–27.5 21.0 12.2–33.6 0.44
 Get a test 0.3 0.0–2.0 0.1 0.0–1.2 0.69
Appropriate source for test and treatmenta
 Appropriate source for testa 90.4 81.8–95.2 91.1 84.7–95.0 0.87
 Appropriate source for treatmenta 88.5 78.7–94.1 91.5 85.6–95.1 0.47
 Appropriate source for test AND treatmenta 88.0 78.1–93.7 90.3 84.1–94.2 0.59
Knowledge of treatment duration
 Less than 3 days 0.4 0.1–1.7 0.3 0.0–2.4 0.08
 3 days 58.6 50.1–66.6 57.8 48.1–67.0
 More than 3 days 16.6 11.9–22.7 8.8 5.7–13.4
 Don’t know 24.4 16.2–35.1 33.1 25.6–41.6
Ever heard of resistance of malaria drugs 63.9 54.8–72.1 54.6 46.7–62.2 0.11
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drug resistance. On the other hand, knowledge on 
malaria diagnostic and case management was generally 
low and no difference was found between groups. These 
findings are consistent with other survey results in the 
same area. Indeed, an evaluation of positive deviance to 
prevent malaria in 2012 [51] revealed similar proportions 
of household respondents knowing malaria symptoms 
(96.2 vs 93.5  % in niBCC group), malaria transmission 
mode (98.1 vs 97.2 % in niBCC group) and forest as a risk 
factor (28.6 vs 30.7 % in niBCC group). This could sug-
gest that the targeted communities have reached the sat-
uration level in regards to “traditional” BCC messaging, 
delivered by malaria programmes in this area since 2009, 
with the start of the containment activities. It shows that 
raising the knowledge level of the population is possible, 
with sustained iBCC activities over time.
Table 4 Comparison of household respondent’s attitudes and reported behaviours
Indicator iBCC
N = 387
niBCC
N = 387
Mc Nemar
p value
% 95 % CI % 95 % CI
Ever discussed about malaria 51.7 42.5–60.9 35.8 27.7–44.9 0.02
Household with any insecticidal net 55.8 33.2–76.2 94.6 85.1–98.1 <0.01**
ITN use in household last night among ITN owning  
households
N = 208 N = 368
 Nobody used an ITN 5.9 2.4–13.8 3.4 1.2–9.5 0.33
 Some people used an ITN 9.6 4.6–18.9 5.7 3.7–8.6
 All people used an ITN 84.5 70.2–92.7 90.9 85.7–94.4
ITN use frequency the past week N = 208 N = 368
 Did not use at all 1.9 0.6–5.4 5.2 2.5–10.4 0.21
 1–3 nights 2.9 1.2–7.0 2.3 1.2–4.5
 4–6 nights 93.0 85.8–96.7 91.7 86.0–95.2
 Every night 2.2 0.8–6.0 0.8 0.2–2.7
Table 5 Advice or treatment seeking behaviour of reported fever cases in past month
**Significant at the 0.01 probability level
Indicator iBCC
N = 387
niBCC
N = 387
Mc Nemar 
p value
% 95 % CI % 95 % CI
Household with any reported fever case in past month 31.4 23.7–40.4 26.0 19.0–34.6 0.34
Sought any advice or treatment N = 123 N = 97
94.1 89.3–96.9 93.8 87.3–97.1 0.91
When sought advice or treatment N = 115 N = 90
 Same day 32.4 22.7–43.9 13.4 8.1–21.3 <0.01**
 1 day later 44.7 34.8–55.0 46.0 35.4–56.9
 2 days later 20.1 13.2–29.4 32.0 22.7– 3.1
 3 days or more later 2.8 0.6–11.7 8.6 5.3–13.7
 Sought treatment within 24 h 77.1 68.5–83.9 59.4 48.3–69.6 <0.01**
Had any test for malaria N = 115 N = 90
40.8 26.9–56.4 50.5 37.9–63.1 0.33
Test type N = 47 N = 43
 RDT/dipstick 54.0 37.0–70.1 48.2 34.7–61.9 0.88
 Blood slide/microscopy 34.4 16.9–57.6 38.0 23.5–54.9
 Don’t know 11.5 4.9–24.8 13.8 3.8–39.3
Test result N = 47 N = 43
 Positive 27.9 12.8–50.3 24.5 8.4–53.5 0.82
 Negative 72.1 49.7–87.2 75.5 46.5–91.6
**Significant at the 0.01 probability level
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Impact of intense BCC on home practice and health 
seeking behaviours
iBCC had a significant positive impact on the frequency 
of discussion about malaria within the family. It also 
slightly increased the frequency of ITN use in the past 
week. Most striking, people with reported fever cases (in 
the last 6  months) in iBCC villages were more likely to 
report having accessed health care promptly, or on the 
same day. The difference across group was substantial 
(77.1 in iBCC vs 59.4 % in niBCC group) and the results 
observed in the iBCC group followed the same trend to 
what was estimated in the evaluation of positive devi-
ance conducted in 2012 [51] (77.1 vs 55.6 %). Indeed, it is 
essential that people experiencing a fever episode suspect 
a malaria infection and report to a health practitioner if 
the resistant parasite is to be contained and ultimately 
eliminated.
Reported ITN use (in the last 24 h) was slightly higher 
(which was not statistical significant) in the niBCC vil-
lages (90.9 vs 84.5 %). However, in iBCC group reported 
frequent use of the ITN. Also, there were some differ-
ences in access to ITNs between intervention and non-
interventions villages. Indeed, some villages in Kampong 
Speu province (intense area) were missed out during the 
mass distribution campaign of 2012. This could most 
probably explain the lower ITN ownership in the iBCC 
villages (55.8 vs 94.6  %) and hence the lower reported 
use a net the previous night. This difference highlights 
the importance of ensuring that health promotional 
activities are also supported by programmatic activities 
so that people have access to the tools, such as ITNs, 
required to actually change their behaviour, particu-
larly when they are encouraged to do so by the BCC 
messaging.
The level of knowledge of the correct treatment dura-
tion and respondents who had ever heard of drug resist-
ant malaria were lower in iBCC villages. More men were 
the target of the intensive communications (i.e., farmers, 
plantation workers, seasonal workers) but women were 
interviewed as men were out in the fields.
Future evaluations need to carefully identify the tar-
get populations for the interventions, and carefully sam-
ple within those groups. There may be challenges due to 
mobility of individuals, and if the interventions “creep” 
into the control groups, which can occur with media 
linked activities [52]. Qualitative data tools to comple-
ment the quantitative surveys may assist in providing 
a more in-depth and nuanced version of the impact of 
these additional intensive BCC activities [53]. The subtle 
changes in adherence, peer support for changed behav-
iour, reinforcement of messages when people may start to 
revert to old behaviours may be difficult to capture with 
survey tools [9].
The design of BCC interventions which are trying to 
sustain and reinforce behaviours changes (behavioural 
endpoints), not focus on knowledge improvements to 
support adoption (knowledge endpoints), may need to 
be more targeted and segmented e.g., reinforce messages 
of using a bed net every day to the women who will pre-
pare the beds for the family on a daily basis. This focused 
approach will then assist evaluations find the subtle dif-
ferences being sought [9].
Comparability
The findings need to be considered in light of some dif-
ferences between the communities served by the iBCC 
and niBCC activities. The populations receiving the 
intense interventions were living in areas known as Tier 
1, where artemisinin resistance has been confirmed 
[54]. Consequently, these villages have been prioritized 
by malaria control and containment efforts. It is there-
fore logical to think that these households may be more 
aware of and concerned about malaria and therefore be 
more receptive to malaria messages than the rest of the 
population. The increase in access to malaria interven-
tions, such as MMW, to test suspected cases and treat 
malaria infections may account for some of the increase 
in reported promptness of seeking care in the intense vil-
lages, and not be solely or evenly predominantly a factor 
of the more iBCC interventions. However, considering 
that both areas where within Tier 1, internal differences 
between iBCC and niBCC are likely not to be influenced 
by this factor. In addition, even if some degree of con-
founding effect cannot be entirely ruled out; however, 
considering that both areas where within Tier 1, internal 
differences between iBCC and niBCC are likely not to be 
influenced by this factor. The consistency of the results in 
comparison with other survey results and the magnitude 
of the difference in prompt access to health care indi-
cate that these promising findings can be at least in part 
attributed to iBCC activities.
Ownership of television was higher amongst iBCC 
area (55 vs 40.5  %) which could have influenced how 
much information was provided to the recipients and 
accounted to some extent for the positive results of 
access to health care. However, this is unlikely as there 
was no difference across groups for knowledge indicators 
observed. In addition, considering that the national pro-
gramme has invested significant resources into develop-
ing mobile broadcasting units, especially to target ‘dark 
media’ zones, it is unlikely that the difference in television 
ownership influenced the results.
Lastly, in iBCC villages, the level of education was 
low perhaps because the majority of respondents were 
women and it is well known that women in Cambodia 
have lower educational achievements [55].
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Potential limitations of the survey design
Reported fever cases in iBCC villages were more likely 
to report having accessed health care promptly, or the 
same day. However, this question was asked in the last 
6 months so recall bias is likely to have played a role here. 
Recall bias can be reduced through the use of interview-
ing techniques and the design of the study protocol, 
including the tools. Also the investigator can increase the 
motivation of respondents [56]. Considering that stand-
ard methods were used for this data collection, ensur-
ing consistency of approaches across strata, it is logical 
to think that this phenomenon would affect equally both 
strata and to a limited scale that would not greatly alter 
the key finding. However, these specific questions in the 
data collection tool purposely specified a recall period 
of 6 months for BCC messaging and of 1 month for the 
health seeking practices of reported fever cases. These 
questions were consistent with other similar assessments 
and these recall periods are now considered appropriate 
for the collection of reliable data in this field of research 
[42, 57–59].
The sampling of villages was done using the probability 
proportionate to size methodology. The largest villages 
were in two provinces, Pailin and Kampong Speu, where 
coincidentally the iBCC interventions were also concen-
trated. This may have limited the representativeness of 
the samples.
Treatment-seeking behaviour of individuals was inves-
tigated at household level, interviewing one household 
respondent. The possibility of respondent bias resulting 
in a potential clustering of fever cases within households 
cannot be ruled out. Indeed, within the previous month, 
several people could have been ill and that fever episode 
among adult or older age groups been unnoticed or unre-
ported by the respondent. However, this potential occur-
rence would equally affect both strata and, therefore, 
would not affect the results.
Conclusion
This study demonstrated that iBCC intervention using a 
set of interpersonal communication strategies was more 
effective in promoting positive attitude and behaviour 
among the population in regard to malaria than relying 
on mass media only. The finding was valuable because 
it provides evidence of an improvement in behaviour 
endpoints with more intense and interpersonal BCC 
activities and not just on knowledge endpoints as usu-
ally reported in BCC studies. The findings from this 
assessment support Objective five of the Strategic Plan 
in the Cambodia Malaria Elimination Action Framework 
(2016–2020): “to implementing comprehensive IEC/BCC 
approach that facilitates at least 90  % of people seek-
ing treatment for fever within 24 h at a health facility or 
with a qualified care provider and at least 85 % of at-risk 
population utilizing an appropriate protection tool by 
2017” [60]. This could be useful to the national malaria 
programme with regard to evidence-based decision-
making for the planning and implementation of future 
BCC interventions and better targeting of messages and 
audiences, and ultimately contribute to the elimination 
of resistant malaria in these areas and prevent further 
spread regionally. Elimination of drug resistant malaria, 
and sustaining behaviours that prevent infection and 
support early diagnosis and treatment are key strate-
gies to achieve malaria elimination in Cambodia and the 
broader regional strategy to have an Asia–Pacific free of 
malaria by 2030.
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